DESCRIPTION OF A NEW GENUS AND SPECIES OF FOSSIL 
SEAL FROM THE MIOCENE OF MARYLAND. 



By F^RKDEnicK W. Tki’e. 

Head Cimttor, Departiumf of IHoJogif. 



engaged in collecting fossils for the United States National 
Miiseiiin from the Miocene clihs bordering the Chesapeake Hay in 
(Mvert Coiintw ^Maryland, known as the '’Calvert Clitfs," [ found a 
few fossil bones which are iininistakal)ly those of seals. These 
l)ones, as I have already remarked in a recent nuinber of ScienceyCire, 
so far as I am aware, the tirst authentic remains of fossil seals found 
in America. They consist of a nearly peidect hmneriis, th(‘ radius of 
a young individual (without epiphyses), a fi‘agment r(‘presenting the 
proximal end of the conjoined tibia and tibula, and an imperf(H*t lum- 
bar vertebra. The humerus is light gray in color, but the other bones 
light brown. 

In the same locality with these remains was found a largcu* humerus, 
which at tirst 1 thought might be that of a seal, but on closer examina- 
tion it appears to be that of a sirenian, belonging, p(‘rha])s, to the 
Halitheriidic and allied to Mtfaj:iftliarnnh , It is broken and consider- 
ably waterworn, so that its original form can not be certainly deter- 
mined. For that reason, 1 do not think it necessai’V to devote any 
further attention to it in the present connection, though it a[)pears to 
represent a sirenian type not hitherto found in America. It is tigurial 
on Plate LXXVI, tig. 4 (Cat. No. 5360, U.S.N.M., Vert. Paleom ). 

The smaller humerus already mentioned, though lacking the head 
and the extremity of the lesser tuberosity, is so well preserved that 
its characters are plainly discernible. It obviously repicsents a >\)c- 
cies belonging to the family Phockhe, and a genus allied to but 

is not identical with that genus nor any other existing genus of the 
family. As a means of individualizing it, I propose to establish ior 
it the new genus L<^j)iopho<:(i. The following aie the ( liaiaiti is .is t.ii 
as can be drawn from the humerus: 

^ c Science, n. s., XXII, p. 794, Dec. 15, 1905. 
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LEPTOPHOCA, new genus. 

All extinct phocine pinniped inainniaK liaving tlie humerus more 
slender than in any existing gimiis of seals. Deltoid ridge well devel- 
oped and broad at the upjier, oi’ proxinmlj end, but narrowing rap- 
idly Indow and terminating in a thin edge, which, at a point 
ccmsiderably below the middle of the bone, joins at an obtuse angle 
the rido*o ninning to tin' inner edge ot tlu‘ trochea. Lesser tulierositv 
only moderately ckn elotied, the bieijiital groove lietween it and the 
grc^ater tulierosity very narrow relatively. Entepicondylar foramen 
present. Ty}>e of t Jo/ yen ns. — Lei>foj)hoc<( lenis. 

LEPTOPHOCA LEWIS, new species. 

Size, as deteianined from the humerus, about that of l^hoca (jnen- 
hnulfen. (S(‘e Plati' LXXA", tig. 1.) Least transverse diameti‘r of 
shaft of humerus less than one-seventh the length. Breadth from ente- 
pi(*ondylar foramen to supinator ridge less than one-fourth the length. 
Internal face of deltoid ridgi' t^‘‘tne. Boot of the lesser tuberosity 
not forming a strong ridge on the internal face of the shaft. 

JIr((snren<enU <f h nnorns. — Total length, 129 mm.; lea>t diameter 
of shaft, transversely, 17; antero-posteriorly, on exterioi* side, 

27; diameter of shaft at insei'tion of head, posteriorly, 2d; distance 
from distal end of deltoid ridge to center of trochlea, 58; greatest 
breadth on line of t)roximal margin of ti oehlea. anteriorly, 3S; breadth 
from entepicondylar foramen to supinator i-idg(\ posteriorly, 30; great- 
est breadth of trochlea, anteriorly, 2-1:; breadth of entepicondylar 
foramen, 2.5. 

Ti/pe~sj>ecl mt'O . 5359. L.S.X.M., Vertelirate Paleontology. 

Humerus, from Calvert CTitl’s, Calvert County, ^Maryland, between 
Chesapeake Beach and Plum Point. Collected by F. W. Trmy June 
20, 1905. Plate LXXV, iigs. 2-4. 

Leptoplioca lenis was ])i’obably about the sizi'of Plnuui (puenlandtat. 
The humerus of the lattiu', while of almost exactly the same length, 
is much thi(‘ker, and the deltoid ridge, as in all (vxisting seals, is thick 
distally as well as proximal ly. The lesser tuberosity is much more 
massive than in LrptoploHui and is sepai’ated from greater tuberosity 
by a vmw wide bieit)ital groove. 

The genus Mi)nachns. with which several genei’a of fossil seals have 
beim eompai*ed, ditbu's in that the shaft is (|iiit(' straight, the bicipital 
groove wid(‘, and the (‘ntepicondylar foramen absent. 

On account of Dr. ,1. A. Allen's careful analysis of the data relating 
to supposed stK‘cies of Amei'iean fossil seals, ih^scribed or mentioned 
by L(‘idy and otlnu’ paleontologists,^' it do('s not seem necessary toc*on- 
sider them in detail in. this ])lac(‘. His eomdusion, namely, that not a 
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sino-le extinct speri(‘s tins Immmi c<‘rt;iinly {ippenrs. in 

liglit of the evidence, entin‘ly valid. 

It is well known that Pr J, Van Iknieden e.Ntahlishrd several ovimmii 
and species for I’eiiiains of fossil pinnij)ods found in tln^ dertiary of 
Antwerp, Belgium, d hes(‘ are descrilx'd \'(U’\ fiillv and arcurat(dv 
tigui-ed in the Annals of th(‘ Belgium .Mnseuin of Xatui'al Historv." 

The genera of Phocid;e ar(‘ JA.voAovV/, . P/afi/- 

phovn, Grtfidionf ^ Phoc'nulho uHi ,iu\i\ P/Uffdinra, A sj)eci(‘s 

of Phoao called 1\ riftiP is also ch'scrilx^d. Taking th(‘s(‘ in 
order, the ditferences from L-j)f(,jdto(Sf which th(‘ Iuiuum-us ]>resents 
are as follows: 

In 2[tS(d<(ri(t the size is greatei’ than in L, Inds, th(‘ hi(a])ital groove 
is strongly developed, and the entepicondylai* foramen is absent. In 
P*d cvopliocH the shaft is straight, as in 21<nt<udi . and th(‘ (mt(‘pi- 
condvlar foramen is abs(*nt. In Ptdiujdmrtt the lumKU’us is massi\e, 
with the deltoid ridge short and \ ery strong, and no ente])ieondvlai* 
foramen. In Pbdindmrd the siz(‘ is larg(‘ and th(‘ form massive, the 
less('r tul)erosity little d(‘veloped. deltoid ridg(‘ short, shaft straight, 
witli the extenial face convex. In Ptr^jjdforn the d«dtoid ridge is vtuy 
strong and the l)ieipital groove wide and deep. In Idto(unnHa the d(‘l- 
toid ridge is very short and broad. In MoindJn id k m the size is huge 
and the form massive: the shaft is straight and the deltoid ladge thick. 

The g(‘nus Pi'nphord UK'rits moi‘(‘ detailed consichu’ation. Tnder tlu‘ 
geiKM-ic heading. Van Bemahm remarks only the following, as regaids 
the Imiran’iis: “The huim'rns has one of the sides of tin* bicipital groo\ e 
quite straight and compres.sed.'' He places two species in the genus. 
P, rodsstaul and I\ prna^hmo remarking that they an‘ nearly th(‘ same 
size. It \vould seenn from tln^ tignres. how(‘V<M\ that tlu‘ forimn* is 
much huger than the lattin*. Of P, ndtssnufJ. Van P>eu(‘den I'emarks 
as follows: “The humerus is distinguished from all tlu' otlnu's })ecans(‘ 
it is more robust and straighten*, the dedtoid ridg(‘ is litth‘ cni'veal and 
its int(M*nal fact^ is scarcely eonca\ (‘, while in all otlan* seals it presents 
a deep fossa, dlie ))icipital groove' is also h'ss dea'p and is t(‘rminated 
above l»y the greater tnlx'rosity, which is ve'i’v stremg and mneh (‘le- 
vated. The posterior face (of the humerus) is not concave' below the 
neck, as in the othei* ge'ue'ra.**'’ Of P. he' re'inarks: “the' 

humerus is straight, as in the* preceding spe*cies tinel ditlers in that |)ar- 
ticular from existing s}>e'cies. The he'ad is ejiiite large' and the* ne*ck 
little proiK)unced. The* gre*ater tuberosity is alu*aeled. but it eloe's not 
appear to have had the ele'gree* of developme'iit noi* the* lu'iglit tounel in 
the ordinary seals. The* de'ltoid ridge' is straight, so that the biedpital 



J. Vail Beneden, Description d(*.>< (.)s.'^ements Fossiles des I'livirons <I Amei'', 
ire Partie, Pinni[)edes ou Aiiiphitlicriens, Ann. Mas. Poy. <l’llist. Nat. Iic1<j:. , I, 
1877, t-exte et planches. 

^^Idem, p. 78. 

^'Ideni, p. 79. 
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o-i'ooA'e is slmllow and but little eurved The external face 

of the ridge is com-ave as far as the neck. The entepicondylar foi’a- 
inen is perfect. Tlie intcu’iml tuberosity is raised into a thin ridge 
toward the ])Osterior face.'"^' 

Thes(‘ two species, while they present certain similarities, as indi- 
cated by the ligures published by Van Beneden,^ seem to me to dilfer 
in so many details, at least as regards the huinerus, that they can hardlv 
be considered as belonging in the same genus. The principal resem- 
blance between them is in the tlatness of the inner face of the deltoid 
ridge, oi*. in other words, the shallowness of the bicipital groove. On 
the other hand, the two foi’ins, aside from marked disparity in size, 
present numerous ditfereuces. In P. roKsxnnd the humerus is very 
massive and the protile of the shaft has nearly the same concavity on 
the two sides, while in 1\ pvo,rhmi the humerus is slender and the 
external profile of the shaft nearly straight, and the internal profile is 
strongly concave. Again, the posterior pi'otiK‘ of the shaft is concave 
in P. ron.sseinu and straight in P, pro.rhtHf, In the former the free 
margin of the deltoid ridge is thick througliout and bends down grad- 
ual 1 y to the general surface of the shaft distally, while in P, pro.rfina 
it is thick in upper portion, but diminishes suddenly in breadth at 
about the middle of its length, forming a distinct thin edge distally. 
Its distal termination joins the shaft at a sharj) angle. The lower por- 
tion of the humerus of J*. ronsseauJ is wanting, and it is not known, 
therefore, whether there is an entepicondylar foramen in this species. 

On account of the differences above mentioned, 1 am inclined to con- 
sider P. rom<i<e<nd as the type and only species of the genus 
P. ]>ro,rhh(( ^ as far as may be judged from ^bln Benedeirs figures, pre- 
sents the )je(‘uliar featui^e of a thin-edged deltoid ridge, mueh as in 
Lf^ptoplioni^ but as it dift'ei‘s in that the shaft of the humerus is 
sti-aighter and that the concavity below the neck on the posterior face 
of the shaft is lacking, I am uncerttiin as to whether it should be 
referred to that genus. It is a little larger tluui Z. lenL^, 

A considei’able number of other species of European fossil seals 
have been descrilHal more or less fully by various authoi’s. The 
majoi'ity of tln\se are not comparable with having Ijeen 

founded on teeth or on i)ones belonging to parts of the skeleton difi'er- 
tmt fi'om those on which Lt'ptophoca is based. Of the two or three in 
which the humerus is known, the form from Bessarabia described and 
ligured by ib)rdmann in 18G0 undei'the name of Pltovn miteotlca*^ shows 
a close allin ity to Lf^ptophnea, The humerus is almost of ecpial size, 
and in its general form and characters and in many details, as judged 

"PrJ. Van ItentMlcn, Descrij^tion des Ossements Fossilrs dt's enviroiij? d’ Anvers, 
Ire Partie, f’innipe<les on Ainphitlieriens, Ann. 3Ins. Poy. d’ffist. Nat. Helg., I, 
1877, texte et plaiu lies, j>. 80. 

^^Idein, pi. .win. 

^’A- Nordinann, Paleoniologie Suilriisslands, IV, 1800, ]>j). 818 and 817, jd. xxiir, 
figs. 1, 2. 
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by Xordmanirs tio'ures, it pn^s(Mits very closi' siiniiaril v. It apixairs 
to clidiM-, howeyer, in that tlie clistanct' from tlie distal mid of tho 
deltoid ridge to the trorldiai is much less than in L, Imis and that 
the transyerse breadth of the lione opposite the entepirondvlar foi‘a- 
inen is considerably less; the extei nal face of the ridge ajiptairs to be 
convex rather than concave. 1 have no h(‘sitancy in rcderring Phnra 
Qh((eotica to the genus Li^pfojfhoru^ but it probalily ri'pn'sents a sjx‘- 
eies distinct from L. L'nis. 



Other bones from the Calvert Clitls, ^laryland, which are probably, 
but not certainly, referable to Z. Av/Z- are liguied on Plat(‘ LXX\d, 
tigs. 1-8. The}^ consist of the proximal end of the conjoined rigiit tibia 
and tibiila, a lumbar vertebra (last), and the light radius of a young indi- 
vidual. These were collected })y me at the same locality as th<‘ type of 
Z. and in size and general appearance suggest specific identity. 

The fragment of the tibia and fibula resembles tin* same part in 
Phoca (frnnilandlca, but is somewhat smaller and more slender and 
delieate. In its general conformation, however, it approaches nearer 
to llaUchitru.s^ especially in the position of the t)roxinial end of the 
fibula, which is on a level with the ])i*oximal end of the tibia, and in the 
convexity of the internal face of the tibia. The anterior and posterior 
faces of the tibia" are very deeply concave, the lione between tliem 
being very thin. 

The lumbar vertebra lacks the transverse ]n’ocesses and metapoph- 
yses and the neural s])ine, but the neural arch is coinplett' and the 
anterior zygapopliyses. From the shape and position of tln^ portions 
of the processes remaining, it is probable that the bone is the ]X)sterior 
lumbar. It resembles the same vertebi*a in J\ (jiuvulumhro^ but is 
considerably smaller, and tlie anterior zygapophyses are much more 
concave and are directed upward rather than inward. The median 
depression of the posterior epiphysis of the centrum is much below 
the level of the depression of the anterior epiphysis, Ihe radius 
(right), which is that of a young animal, lacks the head and distal 
epiphysis. It presents no salient characters, except that the tuberosity 
is lai’ge and is situated high up toward the neck. 

The dimensions of the foregoing bones are as follows: 

Tn>Ui and jihnln,—To\.'A\ length of fragment. 59 mm.; breadth at 
proximal end, 51 ; transverse breadth of condyles, 41: antei‘o-])osti‘iioi 
breadth of larger condyle, 2b; of internal surface of tibia, 21. 

Lmnhar Length of centrum. 33 mm.; breadth of antmlor 

epiphysis, 27; depth of same, 23; vertical height of inMiral arch, 
anteriorly, 12. 

Radi Its— TotiA length (head and epipliysis lacking), 7 s mm. ; greatest 
breadth at distal end, 30; at proximal end. 10; least diameter of shaft. 13. 

"In .a seal, a.s the hiinl less ar<> directed backward, these surfaces are actually 
external and internal in relative {lositiun. 
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The exiict })osition in tin' ]\Iioc(nie to which Leptophova is 

a of much interest, and, fortunately. nohu> lio-Jit is thrown on 

that snl)ject hy the io.ssil shells found in the marl adhering to the type- 
specimen. These hav(' been idimtitied by Dr. William H. Dali, Avho 
kindly took them in hand at my recpiest. as representino' I rUetjt 
and a species of CrnssitfeU it*s. Keferenee to Prof, (ieorge R. Shat- 
tiick's artieh‘ on the Geological ami Paleontoloii*ic‘al Relations of the 
Maryland Pliocene"' shows that rilrtfi and Crdssatt'Uites tjul!- 

uux have been found together in the Calveid Cdilfs only in zone 10, and 
at a point I mile north of Plum Point; or, in other words. 2 or o miles 
south of the point where the bones of L<^pt<> plan'd were found. While 
species of have been found in other zones of the Calvert 

Clitfs, ] rHef/i appeal's to occur only in zone 10. It seems highly 
pi'obable, therefore, that Leptopliora belongs to this zone of the Cal- 
vert formation. The Calvert formation represents the Lower Mio- 
cene, a fact which is of intm’est because the majority of Van Benedeids 
genera and species are assigned to the Pliocene. Only '^fnaatheri nm 
and Proj)honf are assigned to the ^Miocene, and even th(‘se to the 
Upper rather than to the l^ower ^liocime. It is to b(^ noted, however, 
that the ‘Csable noir" in which Pp(fj>hucn occurs is associated by 
Van Reneden, on the autboi’ity of Nyst, with tin* Miocene of the 
Vienna Rasin.'" which formation Zittol places on the Middle ^Miocene.^ 
The Tertiary beds of Ressarabia, in which the remains of Nordmami’s 
Phocn the nearest relative of Lnpfoj^hora were found, 

are also assigned to the ^Middle Miocene. 

EXPLAXATIOX OF Pl.ATES. 

Pl.\te lx XV. 

Fig. 1. Riglit Iminerus of Phoc(t (jraitUnuIicu. Anterior view. 

2. Riglit lunneruH of LrjtfnpJtora lents. Cat. No. 5.S.59, U.S.N.M. Vert. Paleon. 

Type. Anterior view. 

?>. The same. Posterior view. 

4. The same. External view. 

(All the figures a little le.ss than natural size.) 

Plate LXXVI. 

Fig. 1. Right radius of L<pto})]tnm lenis/ ICxterior view. Cat. No. 5362. 

2. Proximal end (4’ conjoined til)ia and tibula of Lf]>topJioca laasf Anterior 

view. Cat. No. 5361. 

3. Posterior Inmhar vertebra of /on'.s*.-^ Dorsal view. Cat. No. 5363. 

4. Humerus (4’ a fossil sireniaii from the same locality as Leptophora. Anterior 

view. (’at. No. 53()0. 

(All the hgnres mitural size.) 

# 

^Kt. B. Shattuck, Oeological and ])aleontological relations, with a review of mrlier 
investigatiojis, Rej)!. Maryland Gcol. Surv., ^lioceiu', Text, 1904, pp. Ixxxvi to xcii. 

^ IV ,1. Van Beneden — Descri])tiou ties Ossements Fossiles des environs d’Anvers, 
Ire Partie, Pinnii)edes, Ann. ^Tus. Roy. <P Hist. Nat. Belg., 1, 1877, p. 79. 



